Five patients with superficial anterior cerebral artery territory infarcts in the paracentral area are reported, who developed a hemiparesis which was predominant in the leg, and with homolateral ataxia in the arm. A similar neurological picture was not observed in 1736 patients who were admitted over an eight year period to a primary care stroke centre with their first stroke. Involvement of corticopontine fibres at their origin, together with damage to the lower limb motor strip or underlying white matter, appears to have been the cause of a clinical syndrome (homolateral ataxia and crural paresis) which has been ascribed to lacunar infarction.
Abstract
Five patients with superficial anterior cerebral artery territory infarcts in the paracentral area are reported, who developed a hemiparesis which was predominant in the leg, and with homolateral ataxia in the arm. A similar neurological picture was not observed in 1736 patients who were admitted over an eight year period to a primary care stroke centre with their first stroke. Involvement of corticopontine fibres at their origin, together with damage to the lower limb motor strip or underlying white matter, appears to have been the cause of a clinical syndrome (homolateral ataxia and crural paresis) which has been ascribed to lacunar infarction. The neurological spectrum of anterior cerebral artery (ACA) infarcts includes a variety of motor, sensory, gaze and neuropsychological disturbances.' 2 We report five patients who developed homolateral ataxia and crural paresis, a syndrome usually ascribed to lacunar infarction.`0
Patients and methods Four of 1800 consecutive patients admitted to a primary care stroke centre over the past 8 years (Lausanne Stroke Registry") showed acute crural paresis and homolateral ataxia of the arms. All had an ACA territory infarct on CT or MRI. All patients underwent the standard protocol of investigation of the Lausanne Stroke Registry;" they were assessed neurologically by at least one staff neurologist. Neuropsychological examination included tests from a standard battery performed in our institution.'2 A fifth patient from another stroke centre was included because he showed the same neurological and radiological picture. For clinical and topographical correlations, we reconstructed radiological findings in the sagittal plane using a method previously reported for assessing the topography of ACA territory infarcts.' 13 Four patients had a left-sided infarct and one had a right-sided infarct. The ACA territory infarct was partial in all five patients (figure 1). At the cortical level, it was posterior to the central sulcus in two patients (3 and 5) and centred around the central sulcus in three patients (1, 2 and 4) . In both patients with posterior cortical involvement, the infarct extended into the subcortical white matter anteriorly. All patients had hemiparesis involving only or predominantly the leg, usually more proximal than distal, with homolateral extensor-plantar reflexes. Homolateral ataxia involved the arm in all five patients (in the absence of significant weakness) and also the leg in the patients in whom weakness did not preclude examination. Four patients showed no sensory dysfunction and only one (patient 3) had impairment of position sense in the legs. No patient had gaze disturbance, incontinence or grasp reflex.
Case reports Patient 1 A 60 year old woman without known vascular risk factors developed acute clumsiness in the right arm and leg which gradually deteriorated over 24 hours. On examination, the day after onset, she was alert, oriented, and had normal speech. Cranial nerves were normal. She had a spastic paresis in the right leg, which was predomiant proximally. Strength was normal in both arms. Light touch, temperature, pain, position and vibratory sensation were all normal. Tendon reflexes were increased in the right arm and leg, and plantar responses were extensor. There was marked difficulty in performing the finger-tonose test on the right, with irregular accelerations producing oscillations. Rapid alternate movements were slowed and superimposed with gross saccades. Blood pressure was 130/80 mm Hg. CT three days after onset showed an area of decreased lucency with contrast enhancement in the left ACA territory over the central sulcus (see figure 1 ). Carotid angiography, transthoracic and transoesophageal echocardiography were normal. An extensive battery of blood and urine tests was normal. Six months after the stroke, only a slight crural paresis persisted, but a marked impairment was present in the right arm and leg, demonstrated by coordination tests. Patient 2 A 49 year old woman with a history of hypertension, smoking and several previous episodes of transient ischaemic attacks involving the face and left arm and leg, developed acute weakness and clumsiness in the left leg with left arm incoordination. On examination 36 hours after onset, she was alert and oriented in time and place. She had a left hemiparesis with only slight involvement of the face and arm, but with lower limb hemiplegia. Light touch, temperature, pain, position and vibration sense were normal. On the left, she had difficulty in performing the finger-to-nose test, with irregular tremor and corrective movements. Tendon reflexes were increased on the left with an equivocal plantar response. Neuropsychological examination was normal. Blood pressure was 160/80 mm Hg. CT performed six days after admission showed an area of decreased lucency with contrast enhancement in the right ACA territory over the central sulcus (see figure 1 ). Extracranial and trancranial Doppler ultrasounds, two-dimensional echocardiography, and an extensive battery of showed a 90% stenosis of both internal carotid arteries at their origin, with reversed ophthalmic flow. Six months after her stroke, a slight ataxia was present in the right arm and leg, without hemiparesis. Patient 4 A 67 year old man with a history of smoking, alcoholism, atrial fibrillation and laryngectomy suddenly developed weakness and incoordination involving the right leg. On examination 12 hours later, he was alert and oriented, with normal speech. Cranial nerves were normal. He had a paresis of the right leg which was predominant proximally and with normal tone. Light touch, temperature, pain, position and vibration sense were normal. Tendon reflexes were increased on the right and plantar responses were extensor. Fingerto-nose and heel-to-knee tests were ataxic on the right. Alternate movements were slowed and saccadic on the right. The gait was ataxic. Blood pressure was 170/100 mm Hg. MRI three days after stroke showed an area of increased signal on T2 weighted images in the left ACA territory (see figure 1) . Doppler ultrasounds suggested a left internal carotid artery occlusion. Two-dimensional echocardiography and a standard battery of blood and urine tests were normal. Six months after the stroke, his right leg was hypertonic but without paresis or incoordination. Patient S An 81 year old woman without known vascular risk factors suddenly developed right-sided weakness. On examination 15 hours later, she was alert and oriented. She had a right hemparesis only slightly involving the face and arm but her leg was severely affected. Light touch, temperature, pain, position and vibration sense were normal. Tendon reflexes were normal but plantar responses were extensor on the right. There was marked ataxia on the right shown by the finger-to-nose test. She could not perform the heel-to-knee test on the right. Neuropsychological examination showed an impairment of verbal comprehension, agraphia and ideomotor apraxia. CT on admission was normal but 14 days later it showed a haemorrhagic infarction in the left ACA territory posterior to the central sulcus (see figure 1) . The CT scan of this patient has been published before.'4 One month after onset, a slight, right-sided paresis with ataxic gait persisted.
Discussion
The term homolateral ataxia and crural paresis was introduced in 1965 by Fisher and Cole'5 to describe patients with hemiparesis predominating in the leg and ipsilateral hemiataxia predominating in the arm. These authors reported 14 patients, but details were given in only four; in one of them, necropsy showed multiple infarcts, including one in the internal capsule and one in the pons, contralateral to the signs. Since that report, homolateral ataxia and crural paresis has often been considered to be just a variant of the lacunar syndrome ataxic hemiparesis, and most recent clinical studies of lacunar syndromes have not distinguished it within the ataxic hemiparesis group.'0 [16] [17] [18] [19] Very few patients with homolateral ataxia and crural hemiparesis have been specifically reported since 1965. In five patients5'8 the infarct was capsular on CT, but the patients either had marked associated disturbances (hemisensory dysfunction, dysarthria) or the homolateral ataxia and crural hemiparesis was only part of the evolution of an initially more severe hemiplegia. In three other patients,349 CT showed an infarct involving the upper part of the corona radiata adjacent to the lateral ventricle, an area that is, in fact, just underneath the cortex of the paracentral region, and which corresponds to the subcortical part of the ACA territory infarcts seen in our five patients. This location had been predicted over 70 years ago in patients with crural monoplegia with predominating cerebellar symptoms. [20] [21] [22] In fact, it has been known for many decades that paracentral tumours may yield pseudocerebellar ataxia as the main clinical manifestation.23 24 More recently, Mizon and Rosa25 reported a patient with homolateral ataxia and crural hemiparesis associated with a parasagittal meningioma.
In ataxic hemiparesis, the ataxia has been tentatively explained by involvement either of the fibres connecting the ventrolateral nucleus of thalamus and precental cortex or of the corticopontine fibres.'0 Hemiataxia or cerebellar signs from paracentral lesions have been attributed to involvement of the paracentral contingent of Arnold's frontopontine bundle or of Tiirck's parietopontine bundle.2325 So it is not surprising that in patients with an ACA territory infarct critically placed, involving both the corticopontine fibres at their origin and the lower limb motor strip (or underlying white matter), a picture of homolateral ataxia and crural hemiparesis may result. We did not observe this neurological picture in 1736 patients with their first stroke who were admitted during an eight year period, so we believe that ACA territory infarction may be the principal cause of this syndrome.
It is likely that this syndrome can also be produced by subcortical infarction involving the uppermost part of the corona radiata just below the paracentral cortex. 349 We must emphasise that only one of our five patients (patient 5) showed neuropsychological disturbances pointing to a superficial lesion, whereas all the others only had the motor dysfunction. Our findings suggest that homolateral ataxia and crural hemparesis is not a lacunar syndrome, and that it should not be considered to be merely a variant of ataxic hemiparesis.
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